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EMBRYO TRANSFER TECHNOLOGY IN DOMESTIC SPECIES

Embryo transfer involves the collection of embryos from the ge-
netic mother (donor) for transfer to surrogate females (recipients).
Although single embryos can be collected and transferred, donors
are generally superovulated to allow the collection of several em-
bryos from each donor. A number of protocols are available for in-
ducing superovulation in most livestock species. The gonadotropic
follicle-stimulating hormone (FSH) and pregnant mare serum gona-
dotropin (PMSG) have both been used for this purpose; they are given
during the luteal phase of the cycle, the duration of which is con-
trolled by the administration of prostaglandins, or at the end of a
period of progesterone administration.

Depending on the species, embryo collection is carried out either
surgically or nonsurgically. Nonsurgical methods are preferable in
that they do not damage the reproductive tract, are repeatable, and
can be carried out on the farm. Generally, embryos are collected at
the morula or early blastocyst stage. Using surgical methods, earlier
stage embryos can be collected, although their cryopreservation is
less successful. Regardless of their embryonic stage, embryos are
usually collected and transferred while their zona'pellucida is intact.
Optimal pregnancy rates are obtained only when the preceding es-
trus of the donor and recipient occur at about the same time.

Prior to cryopreservation or transfer, embryos are evaluated on
the basis of their morphology. Embryos rated good or excellent pro-
duce the highest pregnancy rate or survival rate following cryo-
preservation. The freezing process involves the slow cooling of em-
bryos to an appropriate temperature and then direct transfer into
liquid nitrogen. Thawing takes place by warming rapidly.

At present, technologies for embryo transfer have allowed for in
vitro fertilization, the sexing of embryos, and the splitting of em-
bryos into parts to produce clones. Although there has been limited
use of these techniques to date, they are bound to become increas-
ingly important. The remainder of this section is a summary of the
state of embryo transfer technology for the various domestic species.

Cattle generally respond well to superovulation; they produce an
average of 8 to 10 embryos/eggs per treated animal. The use of FSH
would appear to be superior to the use of PMSG. Embryos are col-
lected nonsurgically 6 to 8 days after estrus. Cryopreservation is
extensively used in bovine embryo transfer programs, and transfers
are now generally carried out nonsurgically. Generally, one embryo
is transferred per recipient, and synchrony between the estrus cycle
of the donor and the recipient is within 1 day. With existing technol-